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This invention relates tobimprovements’invproﬁecting
the surfaces of pipe, and more particularly, to methodsband
apparatus for protecting the surfaces of insulated pipe. As
such, a primary object of the invention is to provide a novel
and improved methqd and apparatus for protecting the surfaces
of insuiated pipe from deletofious substances which are deposit-
ed onto the'insulation by vapors, aerosols, spéttering and sprays
to which the pipe is expoged.

The inventiqn was conceived and developed to better
solve'a difficult and sériohéibfoblem which exists in an envir-
onment such as that found in meat packing plants. Strict govern-
mental regulations require a méat packing plant to be kept clean
and sanit&ry. Accordingly, there is provided a supply of steam,
hot water and cold water to wash carsasses and the offal, to clean
the floors, tables and walls of the plant from manure, Elood, hair
and other substances which spattef about during the slaughtering
and packing operations. A clean~up is necessarily a frequent,
daily and repeated operation to maintain the degree of sanitation
desired in food processing operations.

In the usual procedure, such a clean-up is completed
by washing the walls, equipment and floors of the plant with a
Jjet of hot steaming water which may have cleaning compounds added
to it. Although very effective in cleaninz the walls and floor
of the plant, the vapors from the hot wazer will actually carry
minute particles of fat, organic acids and similar substances
which will be deposited upon the walls, windows and on the various
surfaces of other objects in the plant, inciuding the piping sys-
tem, and such deposits must be removed from time to time as when-
ever the amounts thereon become noticeable. The walls and other
objects, usually of solid materials, do not present any problems
in the cleaning operations, but the situation is otherwise with

the insulated piping system. The insulated pipes, especially the
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hot water pipes, provide a perfect temperature environment for '

Vthe growth of fungil and bacteria, and even mlnute amounts of fat

or other organic deposits.on the pipes can support such growths.

This, and other factors, bring about a difficult problem in keep-

ing the piping system of the packlng plant clean, neat and sani-

tary. Not only are the 1nsulated pipes hard to clean and provide

ideal surfaces to support the growth of fungii and bacterla, but

- also, the fabric of the wrappings covering the insulation, even

when painted, are capable of‘suppgrting the growth of fungii and
bacteria without other organic deposits upon them. This is evi-
denced by discoloration and rapid rotting of the wrappings and

exposure of the pipe insulation at many plant locations.

"Attempts to remedy these conditions with metal coverings have

proven to be unsatisfactory.

Additional problems aris whenever the insulation be-
comes expoged.Lﬂpogkz;griqthgz‘ggganic types gf_insulation, will
immediately commence to rot. On the other hand, inorganic types
of insulation such as rock wool, asbestos or synthetic resin
foam, present highly porous surfaces which will receive organic
deposits, such as fats and acids in vapor and steam, and it is
apparent that such surfaces cannot be cleaned with a stream jet
or in any other manner, without destroving the insulation itself.
Even if no attempts were made to clean the insulation, an accuwnu-~
lation would ultimately cause it to lecse ivs insulating value.

The present invention preposzs =0 ensheath, and to a
substantial degree, hermetically seal the insulated piping system
cf a plant such as a meat packinz plant, within a smooth-surfaced
skin of a selected tvpe of synthetic resin wnich is characterized
oy toughness, resistance to water, resistance to neat such as
that which would be encountered in a steam line, resistance to

Fad

acid and alkali and totally incapable of supporting or being ren-

dered permeadble to organic growth.
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It follows that another object of ‘the invehtion is to
provide a novel and improved mode of protectively ensheathlng an
insulated plplng system within a materlal having an 1mpermeable_
smooth-surfaced skin capable of presenting a neat .and attractive
appearance and of being easily washed snd cleaned.

Another object of the invention is to provide a novel
and improved mode of protectively ensheathing an insulated pibe
withiﬁ a material which is sufficiently tough as to withstand the
ordinary physical abuse to which pipe insulation is apt to be
subjected.

» Another object of the ihvention is to provide a novel
and iﬁproved mode of protectively enéheathing an insulated pipe
with an impermeable mater1a1 which is rssistant to hot water aﬂd
steam so that the insulated pipe may be quickly and easily washed
with a steam jet in the same manner as the floors and walls of L
the plant are washed, all withoﬁt any danger of destroying or
impairing the effectiveness of the insulation within the sheath.

Another cbject of the invention is to provide a-novel
and improved mode of protectively ensheathing an insulated pipe
to render the surface thereof. resistant to acids, alkalis and
incapable of supporting or retaining an organic growth.

Still other objecus of the invention are to provide g
novel and improved mode ¢f protectively ansheathing an insulated
pipe, which involves the use of easily <viained, economical
materials, which may be provided as simyiified prefabricated com-
ponents capable ol being quickly and effeztively installed upon
an existing system of insulated piping, and when once installed,
will also greatly prolonz the effective “ife of the insulated
pipe system.

With the foregoing and other obiects in viewy all of
which more fully hereinafter appear, my invention comprises cer-

tain steps and sequences, and operations, constructions,
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combinations and arrangements of parts and elemeﬂts as here-
inafter described, defined in the appended clalms and 1llus-
trated in a preferred embodlment in the accompanylng draw1ng,
in whichs

‘Figure 1 is a diagrammatic, isometric view‘of_an insg—

lated pipe, showing a fragment of the pipe and a short sec-

.tion of insulation thereon, as being partially encased in a

wrapped web of cloth, illustrative of a common conventional

mode of .covering an insulated pipe.

Figure 2 is a diagrammatic, isometric view similar to
Fig. 1, but showing the insulation as being partially encased
in a sheath formed‘according'to a prelerred construction of
the invention.

Figure'j is a:longitudinal sectional view of an insu-
lated pipe encased within the improved sheath and illustrating
more specifically, the manner in which the sheath is formed
about a'stub, an elbow, and at the end of the insulation.

Figure 4 is an isometric view of a reach of insulated
pipe encased within the improved sheath and illustrating more
specifically, various fittings used in forming the sheath at
the pipe connections and at a valve.

Figure 5 is an iscmetric view ¢f a straight-run sec-
tion of a sheath membe* wnich is readv fcr aprlication to an
insulated pipe as in the manner illustrased at Fisz. 2.
Fizure 6 is a fragmentary secticnal detail as taken

from the indicated line 6-6 at Fig. 2, “u% on an enlarged

Figure 7 is a fraguentary sectionzl detail as taken
from the indicated line 7-7 at Fig. 3, tut on an enlarged
scale.

Figure 8 is an isometric exovlcded view of ar -elbow

pertion of the sheath.
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Flgure G is an 1sometr1c view of an end cap portlon of

the sheath. . ‘ ‘ _ dff

Flgure 10 is an lsometrlc exploded v1ew of a>wye por-
tion of the sheath.

" Figure 11 is an isometric exploded v1ew of a tee por—
tion of the sheath. i

Figure 12 is an isometric‘view of a'saddle cover for
enclosing an opeﬁing in a straight-run portion of the.sheath.

) Referrlnv feore partlcularly to the drawing, Figs. 1 to

4 1lluctrate representatlve rpaches of an insulated pipe P such
as would be installed in a meat packing plant or elsewhere.>‘0r~
dinarily, this pipe would be of‘black or galvanized iron of
various sizes, having threadéd ends 20 to receive various conven-
tional fittings such as an elbow E, tee T, wye Y, valve V and

cap C, all as being interconnected by the straight reaches of

pipe P between the fittings to establish its course.
The insulation I upon the pipe may be for insulating
either hot or cold fluids such as steam, water or even refriger-

ant liquids. The insulation may be of any conventional material

sucn as cork or fibre, or it may be cof rock wool, asbestos, dia-

vomgceous earth, or of an expanded, rizid fcam of synthetic resin.

o
@
(o]
Y

<

Where the f{luid protected is ao%, the insulacion mav
tyoe capadle of withnsvanding the heat. Where the fluid is cold,

such as a refrigerans liquid, the insulazicn should be of 2

7apor-preof type to resist condensaticn. Crdinarily, the insu-

lavion I is comparatively

tnan the pipe diameter.

whe' portions wilch cverliz tre pipe P are rigid ¢r semi-ri-ig
half sectiens 21. Special portions of the insulation, nov srnec-
ferm and are adanted o

present the external,

arrangement .
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These insulation sectiéns 21 and the special nortions
over the pipe fittings are gsually secured to tﬁé‘pipe ?y ﬁsing:
an adhesive or tape to bind. the sections 21 together at their
contacting surfaces, and a cover is provided by'spirallwrapping
with a cloth web W, as in the mannér illustrated at Fig. 1. Such

a web W is usually prepared with an adhesive of a type which will

3

harden upon setting so that the cloth wrapping will function as-
a thin §rotective shell which may:be paintéd or otherwise treat-
ed. Such a shell is desirable sinéethe insulation materiais formf
ing half—sections 21 are notoriously structurally weak and can
be easily damaged as by tearing or crushing.

As hereinbefore mentioned, a cowmon problem ih a meat
packing plant resides in this cover web rottiné by moisture

effects, enéendered by the growth of fungii and vacteria thereon,

with the pcrous texture cf the web functioning to permlt an inva-"
510n of uhe funn;1 and baﬂtorﬁa 1nto it and into the pores of the
sulation even when the web is heavily painted. A single crack
in the paint, no matter hWow small, is an adequate opening for
bacteria to get inside thé web and act thereon. Not only do
these condizions create a question as %o sanitation, but also,
such is a majer factor in limiting the effective life of the in-
sulation system in a meat packing vlant vo abous four years.

The improved sheath S is made 2 ¢f a number of compo-
nents to Jorm Lhe stralsht reaches and variosus fitting covers as
hereinafter described. These components are formed of selected
syntietic resins sxtruded as sheets which are curled or vacuusm
drawn t¢ the desired shapzs. The resins have, preferably, a
3 oveini exceeding 30C°Y, o withstand jets of

not

h they may e asubjected during clean-
ing operations. Also, the resins must be Swush and suflficiently
resilient as to resist ordinary impacts ang vield apainst acci-

dental blows our bumps., Further, tnelr characteristics must
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include the property'o¢ being ea51ly and effectlvely welded or
glued with common, safe ~to-use types of solvents or adhesives.
Further, the resins must be 1mpermeable and 1ncapable of support-
ing or retalnlng any growth of fungll or bacteria and with sur-~
faces so smooth as to permlt an easy removal of substances, such
as fats, which can support the growths.

Two types of synthetic resins effectively meet these
requirements{ one type being known to the tréde as high-impact-
polystyrene, and the’other béing an acrylonitrile-butadiene-sty-
rene. Both of these resins can be extruded to form sheets of any
desired tHickness, and when in sheet form, both are ideal for
shaping by vacuum-draw orerations to form the special fittings
as hereinafter described. Also, both resins can be easily andg
effectlvely welded by a solvent, such as nethyl- ethyl ~ketone, by
wetting and preSSLn flgt SPPfQQFS together. Preferably, the
methyl—ethyl-ketone is mixed with sufficient resin to form a vig-
cous syrup. Also, when filling is necessary as at double joint
laps, a viscous paste or putty may be vrovided by mixing greater
anounts of the resin with the methyl—ethyllketone.

A suitable thickness for <he sheath § was found to be
from approximately 0.030 ineh to O.béC inch, for shéets which
were either substantially thinner cr Shisker than this preferred
range of thickness were too difficul- - nandle, and were other-
wise not satisfacuory as a fingl PrOdui.

The basit unit of the sheazh 3 is a scralrsht-run see-
tion 25 adapted tc embrace :he straizat reaches of the insulated

pipe as illustrated at Fizs. 2, 2 and 4. A straight-run section

25, prepared and ready for installation on an insulated pipe, is

illustrated at Fig. 5. 1Inscfar as their manufacture is concernsd,
the straight-run sections 25 are of a standardized length when
manufactured, and it is contemplated -hau a reach of pipe may

include several of these secticns 235 Jeined together by transverse

ot
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'laps 26 with the end sectlons belng cut as necessary. Each

sectlon 25 is a rectangular sheet hav1ng a width suff1c1ent to.

form ‘a complete wrap about the stralght reach of an 1nsulated

pxpe, plus enough to provide a longltudlnal lap 27 for welding,

as 1llustrated at Fig. 6. The standardlzed length of each sec-

tion is selected as any gultable module, "uch as three, four,

five or six feet, which is easy to handle, store, cut and fit on

to straight reaches of 1nsu%ated plpe. Each straight-run section
. i L TR .

25 is desirably a pre-rolled or curled unit, as illustrated at

Fig. 5, to facilitate ola01nv it upon the insulated plpe and

holding it in oosxtlon prlor to weldlng the longltudlnal seam

overlap 27.

The installation of thesé straight-run sections 25 on

an insulated pipe is a 51mple matter which may be accompllshed

quickly. -Where several sectlons 25 are required on a straight

reach of an insulated pipe, the sections are preferably installed

one at a time in a sequence. A first section 25 is placed in

bosibion to snugly embrace the pipe, and the longitudinal lap 27

is welded by the resin - solvent mix. Jdext, as shown at Fig. 6.,

a tapered wedge 28, formed by an excess of the syrupy resin -

solvent mix, or if desired, by a filler vaste of the same mater-

ial aprlied at the butt 29 of an end of she lap 27 to smooth the

surface and eliminate the step formed bv she thickness of the

ns

lapped material. A second section 25 is chen fit

ted upon the pipe

znd lapped over the end of the smooth surrase vortion of the first

1o}

wedge 282 at the inner lap butt 27a. Tnis proc

es

ection, and welded thereto at the lap 25 with a filler paste

[}

s of fitting i

continued until the straight reaches of the pipe are covered.

At the same time, any necessary openings 30 may be cut .in the

pPipe tc permit a stub or the stem of a valve to extend therefrom,

as illustrated at Figs. 3 and 4. Each cpening 30 is thereupon

capped by a suitable saddle 31, as hereinafter

.8 -

further described.
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The fitting of the sheath S over the pipe fitﬁiﬁgs
'sucﬁ’as the elbows, tees, wyes, stubs and at théiendé of the in-
‘sulated portions'is mof§'c§mpl¢x,'snd requiresispeéiailf feormed
units as now described. Forﬁunatély, the formihg 6f-insulation
5 to cover these'special'sections'isvstandardized to an extent
sufficient to permit a standardiied arrangement of sheath compo-
nents to be uséd in praétically every field installation encoun-

tered and at a substantial savings in cost. The most commonly u

used unit is an elbow cover 32. It is formed as two half-sections

10 32R and 32L as shown at Fig.-8, and is thus divided st the plane

of symmetry of the elbow. Each half-section 32R and 32L is simi-
lar, and preferably identical in form to the other, the right-
left orientation being possibly by rotation of cne section with

respect to the other. Thus, it is possible to form both from the

15 same mold. The elbow sections are preferanly manufactured from

sheets of the selected resin by a vacuum-draw process, as into a
female mold, Qiﬁh the flésh.of the draw blank being suitably
trimmed from the final form. This is a conventional operation

and need not be further described. Each elbow includes a first

20 tube portion 33 and a second tube portion 34 turned 9C degrees

25 arc of 180 dezrees so thas oprosing edres 36 will lan

from the first and connected by a bend 35. Each elbow will fit
upon the elbow section of an insulated rise and is formed for a
direct fit, or a fit with a minimum of alverazion to “he insula-

™

tion. The transverse curvabire of ea-n

a¥Ieens an

acn obner

(1]

in a shug, smcoth marner Jor easy weldir - -orether as with the
oy F - )
selected resin - solvent mix.
An end cap 37 is provided for searing an end of the

sheatined insulated pipe. I is formed az a “lat 1id 38 having

30 a circular flange 39 adapced to fit uron the end of the sheathed

insulated pipe, as in the marner illustrated at Fizs. 3 and 4.

While this end cap is formed as a sinsle member, it may be cul

£
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at one side, as at 4O, to be fitted over a pipe. When fitted

over the pipe, the cut may be then'bupt welded with the‘résin—

solvent mix. A snug fit é%éf the end of a straight section of the

sheath is possible; even with variations of diameter of the

sheath due to irregularities of the insulation, by using the

resin_- solvent mix to fiil‘any gaps. As further‘illustfatéd in

Fig. 9, in broken lines, the center of the lid may‘bé_cut as in

a circle 41, tc provide a hole for a pipe extending from the in-

sulation, as illuspratedﬁatwfig,JB.k . » .

Wye cévers 42, as illusfrated at Figs. 4 and lO,vform
thé sheaﬁh at Y-branches of the pipe, and each cover is formed i
as two opposing half-sections 4L2R and 42L, each being opposiﬁely
symmétrical to the other. The sections 42R and 42L may or may
not be formed by drawing resin sheets into the same mold cavity,
deéending upon whether or not the branches 43 are of the same
alignment and of the same diameter.‘ However, the transverse cur-
vature of the branch portions 43 and of the base portion 44 of
each section, will exceed 180 degrees of arc to permit a snug
iapping of the opposing edges 45 when the sections L2R and 42L ) .

are -properly positicned upon a sheathed pipe system so that the

secticns may ve welded together as heretofore described.

Tee covers 46, as illustrated at Fizs. 4 and 10, form
the sheath at a T-branch of the pipe, and =ach cover is formed
as two opposing sections L4OR and 46L, beinz oppositely symmetri-
cal. The sections 46R and LAL may or mav nct be formed by draw-
ing resin sheets into the same mold cavity, derending upon

In any event, the

3

whether the arms

Lransverse curvature

L7y and of the leg nor-
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xceed 130 degrees to permit a snug
lapping ¢f the opposing edges 4% when the sections AAR and 46L

are properly positioned upon a sheathed »ipe system so that the

P

‘sections may be welded together as herssofore described.
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A saddle 31, as~shown'at Fig. 12, is adapted .to be

placed over any opening 30 cut in the wall of a stralght -run sec-

tlon 25 of a sheath to permlt access Lo a pipe stub or to a valve

handle. This saddle, formed by a vacuum-draw 1pclgdes'an arcuate
skirt 50 which lies upon the surface of the wall of a straight
sheath section, and a flat lid 51 centered and offset a short
distance above the skirt. Anlopening 52, shown in broken lines,
may bg cut in this lid to fit over the shank of a valve or over
a pipe stub, as desired, and when so positioned, the skirt can
be snuély welded to the surfacés of the straight-run section 25.
With the above described components, it is to be noted
thatvthe sheath can be quickly assembled over an insulated piping
system'to produce a leakproof, substantially vapor-proof system.
By proper use of a resin - solvent mix to smooth out all lap
butts such as 27, and if necessary, form wedges such as 28, to
f£ill the gaps which would otherwise exist at the double laps
where thé several compénénts join.each other, a'substantially
hermetic seal is obtained. This hermetically segled sheath can,
to a substantial extent, protect the insulation of a refrigerant
line against condensavion effects, as well as against the effects
of deletorious vavors. Also, the insulation of a hot water line
18 protected against the effects of deserioration from any of a
number of causes. It is tc¢ be noted tha:t the thickness of the
resin sheets, from C.030 te 2.06C incr, will permit seme desree

of pliability and flexibility of vhe cnents as they ars being

assembled and welded, but at the same =ime, nroduce smcotb regu-
lar laps. The final result will be a sii:k, smooth-surfaced
sheath which is not only easy to keep clean and free of unde-
sirable substances and growths, but whizh is also very neat in
appearance.

‘ The normal indoor life of the resins used herein, is

not less than ten years under ordinarv conditions, and it follows

- 11 -
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that the covering and sealing of an insulated piping system, as

‘in a meat packing plant, will gehe:ally prolong the life of the

insulation from a usual span of four years to a épan.of‘at least
ten years, . ‘ .

I have now described my invention in considerable de-
tail; however, it is obvious that others skilled in the art can
build and devise alternate and‘equivalent constructiéhs and oper-
ations which are within the spirit and scope of the'invention, 4

hence, I desire that my protection be limited, not by the con-

scope of the appended claims.

"

- 12 -
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I CLAIM:

l. A method for ensheathln-7 an 1nsulated p1pe thh a

smooth-surfaced impermeable sheet of tough, strong, synthetic

‘resin havxng the characterlstlcs of high-impact polystyrene formed

to a thickness in the range of approximately 0.030 to 0.060 inch

and prepared as a rectangular member having a leﬁgth of a selected

" module énd a width exceeding the circumference of the pipe by an

amouﬁt‘sufficient to providé for a lap and including the steps of:

wrapping‘the‘ghget about a stralght section of
the pipe; ' ‘

labpiné the longitudinal edges of the sheet as
the wrap is coﬁpleted; and

welding the contacting surfaces of the lapped
edges with a fluid cement having therein a solvent of the said
resin wheréby to effecﬁ substantially the hermetic seal of the in-
sulation within the shéath.

2. In the method defined in claim 1, including the
étep of wrapping additional sheeﬁs about the straight reach of
the insulated pipe to ensheath the reach, including the steps of
wrapping and welding a second sheet upon the insulated pipe adja-
cent to the first aforesaid wrapped sheet; lapping an end of the
sald second wrapped sheet over the end of =he first said wrapped
sheet and welding the lapped ends with said cement.

3. In the methcd defined in claim 1, wherein a wrapped
sheet terminates adjacent to a fittinz of the insulated pipe, at
the end of the aforesaid straight section, and placing a fit tting
cover of the same resin as the aforesaid sheets adapted to en-
brace the said fitting, including the steps of welding the fitting
cover to the end of the sheet.

4. In the process defined in claim 1, including the

further step of first curling the sheet to a permanent curl, to

a radius which will normally snugly embrace <he pipe after it is

13
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wrapped thereon.

5. A sheath for .an insulated pipe comprising in'comf
bination tHerewith a sheet of a smooth surface, 1mpermeable,
syntnetlc resin having a thickness in the approxlmate range of
0.030 to 0.060 inch, and the strengph-toughness chgracberlstlcs
of high-impact polystyrene, said sheet being substgntially rec-
tangular, having a length of a selected module apd a widph equal
to the'circumference of the pipe plus a lap, saia sheet being
curled to a permanent curl to snﬁgiy embrace the pipe when placed

thereon with the longitudinal edges lappln and

a cement at the lapped lonnltudlnal edges weld-

ing the same together to form a tubular shell.

6. The shéath covering defined in claim 5, wherein
the material forming the same is high-~impact polystyrene.

7. The sheath covering defined in claim 5, whefein
the material forming the same is acpylonitrile—buladiene-styrene.

8., A fitting cover for a fitting of an insulated pipe
comprising, in combination therewith, lef:-hand and right-hand
¢rawn porticns of a smcoth-surface, impermeadle resin having a

thickness in th oximate range of 0.030 to 0.060 inch and
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ugnness characterissics of high-impact pol

suyrene, said right-hand and left-hand sections being drawn to em-

brace each side of the insulated pipe fivzinz, each section being

~

drawn to encompass an arc exceeding 180 degrees, wheredy wo permit

seasions to overlagp;

Ve . R
lafv-nand and rigat-:

tng the sames 0

ae ccover defined in clalm 3 where it is f
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